Eclalbasaponin I causes mitophagy to repress oxidative stress-induced apoptosis via activation of p38 and ERK in SH-SY5Y cells.
Oxidative stress accompanying excessive accumulation of reactive oxygen species (ROS) and mitochondrial dysfunction leads to the occurrence of neurodegenerative diseases. Our previous study showed that Eclalbasaponin I (EcI), a triterpene saponin isolated from Aralia elata (Miq.) Seem. (A. elata), repressed oxidative stress in human neuroblastoma SH-SY5Y cells. However, the detailed mechanism remains unclear. In this study, pretreatment with EcI in SH-SY5Y cells significantly activated the p38-mitogenactivated protein kinase (p38), the extracellular regulated protein kinase (ERK), whereas it did not affect the c-jun NH2 terminal kinases (JNK). In accordance with the initial findings, EcI-induced neuroprotective effect was attenuated by SB203580 (SB, a p38 inhibitor) or FR180204 (FR, an ERK inhibitor), being further confirmed by specific small interfering RNA (siRNA). Inhibition of either p38 or ERK up-regulated the apoptosis induction in EcI- and H2O2-cotreated cells. Furthermore, p38 or ERK suppression enhanced intracellular and mitochondrial ROS generation, decreased the activities of endogenous antioxidant defences as well as the mitochondrial membrane potential (MMP), resulting in dysfunction of mitochondria. In addition, EcI-induced autophagy and mitophagy were obviously down-regulated when p38 or ERK activation was blocked. Cumulatively, these findings supported that EcI-caused mitophagy contributed to the neuroprotective effect through p38 or ERK activation. Mitophagy induction might be an effective therapeutic intervention in neurodegenerative diseases.